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" BAR PULLER FOR NUMERICALLY
CONTROLLED LATHE .

B_ACKG_R_OUNDOF THE INVEN‘TiON .

This invention relates to an attachment for a numeri-
cally controlled turret lathe to enable the bar stock
workpiece to be displaced in the spindle chuck or collet.
Such displacement is desired, for example, in multiple
piece work where workpieces are machined and sev-
ered from an elongated supply stock and it is desired to
automatically reset the supply stock in the spindle
chuck for machining of the next piece. Conventionally,
this stock reset is accomplished either by hand or by an
auxilliary stock feed device mounted behind the spindle
chuck for hydraulically controlled incremental trans-
port of the stock material through the chuck to the
work area. In addition to the expense of the device, the
internal electronic transport control of the feed device
must be coordinated with the master operation controls
of the numerically controlled lathe. Additionally, as the
feed mechanism is operated from behind the chuck, the
complete length of the bar stock cannot be fed through
the chuck which results in stock waste. |

'Front mounted stock pullers have been proposed but
have not heretofore been operationally successful. For
example, one device designed for turret mounting uti-
lizes a tapered sleeve to engage the outer periphery of
the workpiece and pull the piece a predefined displace-
ment after a press fit engagement. The number of differ-
ent sized sleeves required to accomodate different sized
workpieces makes the device inconvenient to use. Fur-
thermore, because the tapered press grip accentuates
diameter differences in the finished or unfinished bar
stock, the sleeve may not consistently locate itself with
relation to the stock during engagement, resulting in
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variations in successive stock displacements or complex

error adjustment routines in the control system.

In a numerically controlled turret lathe the turret
position and displacement, and the chuck opening and
closure can be controlled by appropriate preprogram-
ming of the lathe. It is therefore desirable to utilize the
turret for installation of a bar puller as electronic in-
structions and dynamic action to effect the bar pull
operation can be largely accomplished by the internal
controls of the lathe system itself. The automatic bar
puller of this invention is deésigned for installation on
one of the turret stations.of a numerically . controlled
turret lathe, and 1s entirely -mechanical in operation
relying on the control system of the turret lathe to initi-
ate the sequential actions that trigger the actuation of
the puller.

' SUMMARY OF THE INVENTION

The bar puller of this invention is designed for instal-
lation on a numerically controlled turret lathe for the
purpose of automatically displacing the bar stock in a
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spindle chuck or similar releasable holding device. The -

invented bar puller is mechanical in operation and relys
on the sequence control system of the lathe to initiate
the actuations of the bar puller. The bar puller is detach-

able auxiliary component that occupies a turret station

only when advantageous to utilize the bar puller in a
machining operation, generally of a repetitive -piece-
work type nature.

A numerically. controlled lathe 18 Ilathe that .isl'pr_o—-

grammable for a sequence of opertaions which are auto-
matically executed. To accomplish such sequence effec-
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tively, the lathe is.equipped with a rotatable turret hav-
ing a plurality .of tool stations for mounting selected
tools which are rotated to an operating position on
command of -the lathe controller.

While a numerically controlled lathe can perform a
series of different operations on a workpiece, such
lathes do not have the capability of advancing the
working stock in the chuck or collet. Such operation is
particularly useful after a workpiece has been severed
from the stock and it is desired to repeat the machining
sequence on a next subsequent piece.

The subject bar puller has a mounting block that is
designed to be compatible with the turret mount of the
particular machine on which it is used. It is to be under-
stood that different machines may require that the
mounting block be constructed according to a different
design dependent on the particular turret mount re-
quirements.

To itiate a bar pull operation, the turret is pivoted
to the position the bar puller 15 on line with the work-
piece. The turret carriage is displaced on axis toward
the stock or piece.

The bar puller has a grip housing integral to the
mounting block in which is housed a piston-like head
with an outer face including three, detent actuated jaws.
The jaws are designed to grip the peripheral end of the
bar stock or workpiece to effect the stock or piece
displacement placement on release of the stock or the
piece from the lathe chuck turret. The grip head is
spring cushioned in the housing with an allowed dis-
crete displacement on contact by a stop on the contact
force with the bar stock or workpiece for initiation of
the pulling operation. During this displacement, a
spring loaded detent mechanism, which is mounted on
the vice head, contacts a cam surface on the inner wall
of the housing pivotally displacing the detents until the
detents locate in locking grooves on the cam surface.
The displacement of the detents displaces the jaws to a
gripping position of the stock or piece.

The gripping force is determined by a compression
spring connection between the detents and the carrier
unit for the jaws and is thereby defined by the spring
constant and the displacement increment after first
contact of the jaws with the stock or piece. Selection of
substitute compression springs of desired spring con-
stant and jaw setting allows a range of gripping force
necessary to perform the operation without damage to
the bar stock or workpiece.

- When the puller has engaged the bar stock or work-
piece, and the jaws have been actuated to a set position,
the stock or piece is released from the lathe chuck by
automatic -control and displaced by a programmed
movement of the turret carriage.

To release, the lathe chuck is reset to hold the stock
or piece and the puller further displaced from transport
by the turret carriage. The detents traverse the locking
grooves and cam surface releasing the jaws to a set open
position. The puller is then withdrawn from the stock or
piece and pivoted by action of the turret to a nonopera-
tional position.

‘These and other features of the bar puller will be-
come apparent upon a detailed consideration of the
description and drawings..

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 is a schematic view of the bar puller and a
portlon of an associated turret lathe.
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FIG. 2 is an end view of the bar puller.

FIG. 3 is a cross sectional view taken on the lines
3—3 in FIG. 2.

FIG. 4 is a partial cross sectional view of a first alter-
nate demgn of a detent mechanism.

FIG. 5 is a partial cross sectional view of a second
alternate design of a detent mechanism for pulling pipe
stock.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

- Referring to FIG. 1, the working station of a state of
the art numerically controlled turret lathe is shown to
schematically illustrate the operational positioning of
the bar puller 10. The turret lathe 12 has a hollow bar
stock chuck 14 through which an elongated bar stock
16 is mounted. Facing the chuck 14 is a rotatable turret
18 for mounting one or more tools such as a drill 20 and
cutting tool 22. The turret shown is octagonal in config-
uration with eight tool stations which on controlled
pivot of the turret can be selectively rotated to the
working station, here the lower most position wherein
the bar puller 1s shown positioned.

The turret is in turn mounted to a carriage 24 that is
mounted for displacement on a first axis on a movable
bed 26 which in turn 1s mounted for displacement on a
second axis perpendicular to the first axis on a station-
ary bed 28.

Turret station selection and movement are automati-
cally controlled by an internal programmable controller
in the lathe. In FIG. 1 the turret has been positioned to
align the bar puller 10 along the axis of rotation of the
chuck and bar stock. The bar puller 10 is shown with its
jaws 30 gripping the peripheral outer edge of the stock
16 prepatory to initiating the pull operation which is
accomplished by automated displacement of the turret
upon command release of the stock in the lathe chuck.

The mechanism triggering the jaw grip of the bar
puller 1s shown 1n detail in FIGS. 2 and 3. In FIG. 2, the
jaws 30 are symmetrically arranged around a central
stop screw 32 which functions as the contact surface for
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the bar stock. The projection of the stop screw 32 can

be adjusted to control the depth of bite of the jaws on
the outer periphery of the stock. The jaws are each
fastened to a carrier member 34, shown with greater

clarity in FIG. 3, by two adjustment screws 36, which

pass through elongated adjustment slots 38. The jaws
overhang each side of the carrier in the fashion of a slide
and track to assure precise alignment. In this manner,
the jaws can be uniformly or asymmetrically adjusted as
desired by the operation for the size or configuration of
the work piece or bar stock being machined. For unusu-
ally large diameter stock the jaws can be of different
design with the grip surface 40 on the opposite side to
that shown in FIGS. 2 and 3 (i.e. as in FIG. 4), enabling
the jaw of the embodiment of FIG. 4 to grip the outside
periphery of a large diameter workpiece.

The jaws 30 and jaw carrier 34 are part of an actuat-
ing mechanism that is largely located within a piston-
like head 48 which is positioned for reciprocal interac-
tion with an outer housing 50. The housing 50 encom-
passes the reciprocal head 48 and includes a cavity 52,
in which the head 48 is situated, and a mounting portion
having a configurated mount 56 that is selectively con-
structed to be compatlble with the tool mount on the
turret of a particular brand of lathe, in thls 1nstance a

MORI SEIKI SL-1 CNC Lathe.
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The head 48 1s retained and the reciprocation delim-
ited by a connecting shaft 58 located in a central bore 60
in the mounting portion of the housing and integrally
connected at one end to the head 48 and fastened by a
machine screw 62 to a retainer ring 64 which is seated in
a countersunk recess 66 at the end of the housing. The
head 48 is biased to the position shown in FIG. 3 by a
compression spring 68 sandwiched between a recess
shoulder 70 in the housing and a movable collar 72 that
is displaceable by an adjustment screw 74 through the
head 48. The adjustment screw 74 allows the degree of
compression and hence the bias force to be varied,
which 1s significant.in defining the ease of release of the
jaws as described hereafter. As a result of this construc-
tion the displacement of the piston head 48 is limited by
the end wall of the cavity in one direction and the rea-
tiner 64 in the opposite direction.

This limited reciprocation capability is utilized to
actuate the jaws by a cam and detent mechanism.
Mounted on a journal pin 76 in a hollow 78 in the side
of the head 48 for each jaw is a detent 80 having a
tracking surface 82 which follows a cam surface 84 on
an inset ring 86 to the housing. Opposite the tracking
surface is a contact surface 88 which contacts a load
button 90 at the end of a stiff compression spring 92.
The compression spring 92 acts as a load spring and is
contained 1n a recess 94 of an actuating piston 96. The
actuating piston 96 is retained for reciprocal action by a
radial bore 98 in the head 48.

Essentially, displacement of the load button 90 will
effect a corresponding displacement of the actuating
piston unless a resistance is met by the piston which will
result in a forced compression of the load spring 92. A
light return spring 100 1s mounted in a recess 102 in the
piston opposite the recess 94 of the load spring 92. This
returns the piston and load button with attached uncom-
pressed spring to and outwardly displaced position.
This 1s occasioned when the detent is not forcing an
inward displacement because of its relative position on
the cam surface.

The jaw carrier 34 1s fastened to the piston by a ma-
chine screw 104 and results in the jaw following di-
rectly the displacements of the piston. In the embodi-
ment of FIGS. 2 and 3, the cam surface is configured to
direct the detents 80 inwardly as the head 48 is dis-
placed toward the mount portion of the casing, for
instance, when the bar stock contacts the stop screw
and continues to push the head. The pistons 96 and
attached jaws 30 follow and converge on the bar stock.
Once the outer peripheral surface of the stock is con-
tacted by the jaws, a resistance to piston displacement is
generated and any further displacement of the detent 80
is absorbed by the compression of load spring 92. This
produces an effective clamping force on the stock by
the jaws. The displacement of the detent is therefore not
directly conveyed to the jaws, but is essentially a trans-
lated effect, comprising a displacement plus a force
application. As noted, this force is adjustable by selec-
tion of compression spring of differing spring constant
or by adjustment of the jaws which affects the point of
first contact with the workplece and hence the degree
of compression of the spring. X

To prevent dislocation of the activated gripping force
on release of the pushing force by the bar stock against
the stop screw, the cam surface 84 of the inset ring 86 is
provided with a locking groove or recess 106. When the
tracking surface 82 of the detent 80 lodges in the lock-
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ing groove 106 an external force is required to dislodge
the detent and thereby release the jaws.

This force 1s accomplished by a pulling action by the
bar stock effected by the lathe turret movement. For
instance, after the jaws have gripped the end of the bar
stock and the chuck has opened sufficiently to release
the bar, the stock is displaced a select distance by dis-
placement of the turret. Subsequently, the chuck is

closed gripping the workpiece in position for the next
machining operation. Then by displacing the turret and
bar puller away from the stock and chuck, the stock is
eftectively pulled out of the bar puller. During this
operation, the head 48 with the actuating mechanism is
retained on the stock causing the detent to be dislodged
from the cam groove and tracked to a position on the
cam surface where the jaws are released from its grip
position on the stock thereby releasing the stock. This
action 1s assisted by a push from the compression spring
68 behind the head 48 as well as the pull from the stock.
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As noted, the degree of push and hence the ease of the

pull required is adjustable by the setting of the collar 72
by adjustment screw 74.

While the embodiment of FIGS. 2 and 3 is one em-
bodiment, changes can be included to emphasize differ-
ent applications. For example, in FIG. 4, the actuating
portion of a mode feed bar puller 107 is shown with a
modified detent 110. The detent shown has a tracking
surface 112 that tracks the cam surface 114 of the inset
ring 116 which is not directly opposite the contact sur-
face 118. Because the contact surface 118 is closer the
detent point of pivot at pin 76, the piston displacement
is reduced, but the translated force for a given cam
resistance 1s greater allowing the use of an even stiffer
load spring. The modification can be accomplished by
substituting the inset ring 116 and detent 110 for the ring
86 and detent 80 of FIG. 3 as shown, or by a redesign of .
the entire detent mechanics and head. Such a modifica-
tion 1s useful for handling larger bar sotck. In such
instance, a modified jaw 120 is employed to encompass
large diameter stock. As noted, such jaw may be simi-
larly used on the prior embodiment of FIGS. 2 and 3.

In certain instances it may be desirable to grip the
inside surface of a hollow stock or workpiece. In such
instance, the device of FIGS. 2 and 3 can be modified as
shown in FIG. 5. In the bar puller 122 of FIG. 5, the
cam surface inset ring is replaced with a inset ring 124
having a cam surface 126 configured to expand the
modified jaws 128 as the head 48 is inwardly displaced.
In such embodiment the return spring 100 and load
spring 92 are reversed. The return spring 100 encom-
passes a load pin 130 to maintain delivery of the load
spring forces to the detent 80.

While in the principal embodiments the grip force of
the jaws advantageously increases as the detent is dis-
placed after jaw contact on the bar stock, in the modi-
fied puller 122, the outward force of the jaws on the
inside of the hollow stock decreases as the detent is
displaced after contact. In situations where this may be
of significance, the user should select a high spring
constant load spring and adjust the jaws to minimum
tolerance to the inside diameter of the hollow stock.
Because the hollow stock will encircle but not contact
the stop screw 32, a washer 132 with three contact
vanes 134 spaced between the jaws is added to the
puller to provide a convenient contact for the hollow
stock when initiating actuation of the jaws. These and
other features make the detent actuated bar puller an
effective device for pulling and setting a variety of
different sized stock and workpieces.

While 1n the foregoing specification embodiments of
the invention have been set forth in considerable detail
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for the purposes of making a complete disclosure of the
invention, it should be apparent to those of ordinary
skill in the art that numerous changes may be made in
such details without departmg from the spirit and prin-
ciples of the invention.

What is claimed is:

1. A bar puller for attachment to a numerically con-
trolled turret lathe having multiple tool stations com-
prising:

a housing having mounting means for mounting the

housing on a tool station of the lathe turret;

an actuator head having locating means for position-
ing said head substantially within said housing with
limited reciprocal movement therein, said actuator
head having an exposed face;

a plurality of gripping jaws uniformly mounted on
said face of said actuator head with means for lim-
ited reciprocal displacement of said jaws on said

face; and

actuation means for actuating said jaws in response to
displacements of said actuator head relative to said
housing.

2. The bar puller of claim 1 wherein said actuation
means includes a detent mechanism connected to said
actuator head and operationally connected to said jaws,
and wherein said housing includes a cam surface means
slidably engageable with said detent mechanism for
actuating said detent mechanism on displacement of
said head in said housing. -

3. The bar puller of claim 2 wherein said exposed face
of said actuator head includes contact means for appli-
cation of external forces for initiating actuation of said
jaws.

4. The bar puller of claim 2 wherein said detent mech-
anism Includes for each jaw, a detent, pivotally

35 mounted to said actuator head and engageable with said
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cam surface means, a spring loaded piston unit in
contact with said detent, a piston bore in said head for
slidably retaining said piston, and, a carrier element
connecting a grip jaw to said piston, wherein on pivotal
displacements of said detent, said piston unit responds
with a translated diSplacement and force effect directed
to said connected jaws. ..

5. The bar puller of claim 4 wherein said spring
loaded piston unit includes a compression load spring
wherein displacements of said detent are in part ab-
sorbed by compression of said load spring and transmit-
ted as a gripping force to said jaws.

6. The bar puller of claimi § wherein said housing has
an annular peripheral inset adjacent said head face and
said cam surface means comprises a ring member insert-
able in said housing inset, said ring member having an
annular cam surface engageable with said detent.

7. The bar puller of claim 6 wherein said ring member
is replaceable by other similar ring members having
different configured cam surfaces wherein a different
actuation sequence is effected on displacements of said
head in said housing.

8. The bar puller of claim 1 wherein said locating
means comprises a shaft fixedly connected to said head
and a bore in said housing in which said shaft is slidably
engageable.

9. The bar puller of claim 8 wherein said locating
means has limit elements on said head and said said
housing for delimiting the displacement of said head in
said housing.

10. The bar puller of claim 7 wherein said locating
means has a compression spring cooperating with said

limiting elements to bias the displacement of said head.
* % % %k ¥
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